CymMmchpKkuil 001acHUH THCTUTYT MICISAUTUIOMHO1 TTEJarOri9YHOl OCBITH

3aBIaHHA

II erany BeceykpaiHCbKOI YYHIBCHKOI 0JIIMITIAAN 3 MATEMATUKH

2023-2024 u.p.

6 Kkiaac

1. O0uucniTh 3HaYECHHS BUPA3Y: (1+%)-(1+%) : (1+ lj et [1+

4

2. 1o HoBopiuHuX cBsAT Carko BaxkuB 91,5 kr, a Onecs — 72,4 kr. 3’acyiite, Ha
CKIJTbKM KUIOTpaMiB 3MIHHJIACS iXHS CymMapHa Bara IICJIS HOBOPIYHUX CBST, SIKIIO

2 . . .
Caiiko cTaB BaX4uM Ha ol cBO€i monepenuboi Baru, a Onecs cxyaina Ha 0,05%

ToHHM? BinmoBigs oOTpyHTYHTE.

3. [TepumeTp KBaJpara ABCD JIOPIBHIOE
1600  mumiMerpiB, a  mepumeTp  KBagpara K; -
5,6 nmeuumetpiB. 3’sCylTe, YOMY JIOPIBHIOE TIepuUMeETp (pirypu
F, skmo ¢irypa K, — ue kBampar? (puc. 1). Bimnosimb
OOIpYHTYHTE.

A

D

2023]'

4. Mamok Ta Kapicon OepyTb mo yep3l 3 MaKeTy I[YKEPKH.

Cnouatky Mamok 6epe 1 mykepky, micis 1iporo Kapiicon 6epe 2, gam Mantok 6epe
3 mykepku, a Kapncon — 4, nam Mamtok Oepe 5 mykepok, a Kapncon 6 1 Tak mgani.
SIKII0 HAMPUKIHII IYKEPOK y MAKeTl 3aJUIINIOCS MEHIIE, HK Ma€ B3sTH MaJtok 4u
Kapiicon, To BiH 3a0upae yci, MO 3aIUIIWINCL. 3’SICYHTE, CKIIBKM MOTIJIO OyTH
LYKEPOK Yy makeTi, fkmo Mamok otpuMaB piBHo 101 wnykepky? Bianosiab

OOIpYHTYHTE.

5. 3’scyiite, SKy HaliMEHIITY KUTBKICTh TUp Tpeda MaTu, 1100 3BaKUTH Ha Barax
nepsunu Bif 1 r 1o 13 r (Macu rup — HaTypalibHI YKCia, iX MOXKHA KJIACTH HA 0OMJIB

qarky BariB)? BiamoBias oOrpyHTYHTE.

Ha BukonanHst poOOTH BIABOJUTHCS 3 TOJUHU
Kosxna 3amaya omiHroeTsCa B 7 OaiiB
Buxopuctanss nudpoBux mpUCTPOiB HE JO3BOISETHCS

Puc. 1

B



CymMmchpKkuil 001acHUH THCTUTYT MICISAUTUIOMHO1 TTEJarOri9YHOl OCBITH

3aBaanus
II erany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH
2023-2024 u.p.

7 kaac
1. Po3B’soKiTh PiBHSHHSL:
(x —2023)(x — 2024)(x — 2025) = (x — 2024)(x — 2025)(x — 2026).
2. B omimmiazail 3 MaremMaTuku Opajiyd ydacTh XJIOMIII Ta JiBYaTa y BiJHOIIEHHI
4:3. Cepen HaropoPKCHUX MPU30BUMU quiiiomaMu — 31 yueHs, 13 Hux 25% maiByar i
20% xnomuiB. 3’gAcydTe, CKIJIbKM Y4YHIB Opajii y4acTb B

oniMmiazl 3 MaTeMaTuku? Biamosias oOrpyHTYyMTE. A B
3. [lepumertp KBaJpara ABCD JOP1BHIOE K,

16000  mimimeTpiB, a  mepumeTp  KBagpara K; @ — F

5,6 nenumertpiB. 3’scCyiiTe, YoMy AOpIBHIOE nepumetp ¢irypu F K, L

(puc. 1), sxmo ¢irypa K, — me kBaapar, a goBxuHa CL —

. . : . C
10 cantumetpiB? Biamnosinb o0TpyHTYMTE. Prc. 1

4. Kytu AOB ta BOC € cymixxaumu. Jlo npomens: OE, 110 € 6icekTpucoro Kyrta
AOB, ycepenuni kyra BOC nposeneno npomiab OK Tak, mo £EOK = 90°. JloBexiTs,
1o npominbk OK € Gicektpucoro kyra BOC.

5. 3’scyiite, Ky HallMEHIITY KUIBKICTh TUp Tpeda MaTu, 1100 3BaKUTH Ha Barax
nepauny Big 1 r 1o 13 r (Macu rup — HaTypalibHI YKCTA, 1X MOKHA KJIacTH Ha OOU/BI
yaiku BariB)? BiamoBijb 0OIpyHTYHTE.

6. 3’scyiite, un MoxHa Tabmuiro 2023x2023 KITHHOK 3alOBHUTH YHCIIAMU
1, 2, 3, 4 Tak, MO0 cyMa yucen y KO)XKHOMY PSIKY Oyina MapHOI0, a B KOXHOMY
CTOBIYMKY — HenapHow? Binmnosias oOrpyHTYyHTE.

Ha BuxoHanHst poOOTH BIABOAUTHCS 4 TOAHMHI
Kosxna 3amaya omiHroeTsCca B 7 OaiiB
Buxopuctanss nudpoBuX MpUCTPOiB HE JO3BOISETHCS



CymMmchpKkuil 001acHUH THCTUTYT MICISAUTUIOMHO1 TTEJarOri9YHOl OCBITH

3aBaanus
II etany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH

2023-2024 u.p.
8 kiac

1. 3’scyiiTe, K€ 3 HACTYITHUX JABOX YUCEI € OLIBIINAM: 2023%9% . 2022222 yy
2023%% - 2022%°%%? Bianosings 06rpyHTYyiiTE.

2. dinycws HanoBuB pudu. Tpu HaiOLIbII pHOMHU BiH BiJJIaB CBOEMY IIECHKY,
3MEHIIUBIIHN 3arajibHy Bary yioBy Ha 35%. [1oTiM Tpu HaliMeHITi puOMHM BiH BiJIJ1aB

- 5
KOTY, 3MEHIIMBUIM 3arajbHy Macy Ti€i puOu, L0 3alMIIWIach Ha 3. Pemry pubun

fioro ponuHa 3’ina 3a 00i0M. 3’sAcyiiTe, CKUIbKM pUOUH MiiiMaB ainych? Biamoinb
OOIpYHTYHTE.

3. JloBemiTh, 110 HE ICHY€ HATypaJlbHUX 4uced M Ta k, siKi 3a70BOJILHAIOTH
piHOCTI: N + (n + )7t + (n + 2)"2 = 2023k

4. VY piBHOOenpeHoMy TpukyTHHUKY ABC 3 BepmmHOi0 y Toulll B Ha oCHOBI
AC BuOpano noBiUIbHY TOuky D, BimminnHy Big BepmmH A 1 C. Ha mpsamiii AC
BUOMpaeMo Taky Touky E mo3a Bimpizkom AC, mis sikoi AE=CD. [loexits, 1o
nepumetp ABDE 6inbpmmii 3a nepumerp AABC.

5. Ha mraxiBauii 8x8 y miBoMy HIDKHBOMY KyTi CTOiTh Typa. J[Bo€ rpaBIiiB
XOJIATh IO 4Yep3i: MepHIMi 3a OAWH XiJI MepecyBae Typy Ha OYIb-AKy KIJIbKICTb
KJIITUHOK 110 BEPTUKAJIl BTOPY YU BHU3, & IPYTUMA — 110 TOPU3OHTAI1 BIIPABO YH BIIIBO.
Axmo mig 4ac rpu Typa NepeTHyJa KIITUHY (3ynuHsUIach Ha Hi a0o0 MpoXojuia
B3JI0BX), TO 1€ pa3 MEepeTUHATU TaKy KIITHHY 3a00poHseThscs. [Iporpae Tol, XT0 He
MOKEe 3pOoOMTH 4YeproBuid XiA. 3’scyiTe, XTO BUIpae y wik rpi? Biamnosiab
OOIpyHTYHTE.

6. Y xBaapati po3mipoM 4x4 KIITHH A€sKi KIITUHU 3adapOoBaHi B Y4epBOHUI
komip. [Ipu 1boMy BUSIBUIIOCH, IO OJIHA YOPHA KJIITHHA HE MA€ CYMIKHOT CTOPOHU
OuIbIlIe HIK 3 OJHIEI0 1HIIOK YEPBOHOK KIITHHOIO? 3’sicyiiTe, ska HanOLIbIIa
KUIBKICTh KJITUH Morja OyTu 3adapOoBaHa B uepBOHUM Kkoiip? Biamosiab
OOTpyHTYHTE.

Ha BuxonanHs1 poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3a1a4a o1iHIOE€ThCA B 7 OaITiB
Buxopucranas iupoBUX MPUCTPOIB HE JO3BOJIAETHCS



CymMmchpKkuil 001acHUH THCTUTYT MICISAUTUIOMHO1 TTEJarOri9YHOl OCBITH

3aBaanus
II etany BeceykpaiHChKOI YYHIBCHKOI OJIIMITIAIN 3 MATEMATUKH

2023-2024 u.p.
9 kiac

1. IlopiBHslTE 3HAUEHHS BUPA3iB:
2024* —2024% +1 Ta (2023- 2025)2 +2023-2025-1.
2. KoxeHn 13 5 OpaTiB BoJIOJII€ 3eMENIbHOIO AUIsSHKOW. [IpuadaBiiy IUISHKY

cycijla, BOHM MOJUIMJIA 1i MOPIBHY MIX co0or0. Y pe3ynbTaTi AUIIHKa AHApIA

soutpmmiiacs Ha 10%, minsaka bopuca — Ha %, ninsaka Bomogumupa — Ha 5%

. . . 1 o .
ninsiaka ['puropis — Ha 4%, a pinsaka JImutpa — Ha 0 3’gacyiiTe, Ha CKUIbKA

BIJICOTKIB y pe3ynbTaTi 30UIbIIMIIACA 3arajbHa IUIOMIA iX 3E€MENTbHOI JUISHKU?
Bianosinb oO0rpyHTYyiTE.

3. Ha xom y BuOpani Touku A 1 B. Kosmo @ ngotuxaerncst o Biapizka AB y
touri K Ta nepetuHae koyio ¥ y Toukax M 1 N . Touku jexath Ha KOJ ¥ Y TAKOMY
nopsaaky: A, M, N, B. losenits, mo LZAMK = ZKNB .

4. Ha maxiBauii 8x8 y niBoMy HMKHBOMY KYTi CTOITh Typa. JIBo€ TpaBiliB
XOJIATh IO 4Yep3i: MepHIMi 3a OAWH XiJI MepecyBae Typy Ha OYIb-AKy KIJIbKICTb
KJIITUHOK 110 BEPTUKAJIl BTOPY YU BHU3, & APYTUNA — 110 TOPU3OHTAI1 BIIPABO YH BIIIBO.
Axmo mig yac rpu Typa HNEepeTHysa KIITUHY (3ynuHsUIach Ha HiM a00 MpoXoauiia
B3/IOBXK), TO 1€ pa3 NEPEeTUHATH TaKy KIITHHY 3a00poHseTbed. [Iporpae Toi, XT0 He
MOXE 3poOMTH 4YeproBuil xiA. 3’scyiiTe, XTO BuUrpae y ik rpi? Bianosinb
OOTpyHTYHTE.

5. Koxny wmituHky nomkud 3%7 modapObOBaHO B OJWH 13 JABOX KOJBOPIB.
JloBeniTh, 110 HA JIOMIIl 3HAWAETHCS MPAMOKYTHHK, YOTHPH KYTOBI KIITHHKH SKOTO
MarTh OJHAKOBUI KOJIP.

6. Po3s’s3atu piBusHHA [2023X[X]] = 2023, ne cumBosioM [X] TO3HAYAETHCS
HaWOLIbIIE 11JIE YUCIIO0, 1110 MEHIIIEe a00 PiBHE X.

Ha BuxoHanHs1 poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3a1aua o1iHIOE€ThCA B 7 OaITiB
Buxopucranas iupoBUX MPUCTPOIB HE JO3BOJIAETHCS



CymMmchpKkuil 001acHUHN THCTUTYT MICISAUTUIOMHO1 TTEIarOri9YHOl OCBITH

3aBaanus
II etany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH

2023-2024 u.p.

10 kaac
x—2023 x-2024
x—2024  x-2023"
2. 3a mepmuil piK KUIBKICTh YYacCHHKIB MaTEMaTHYHOTO KOHKYpCY

1. Po3B’sKiTh PIBHSHHS:

301IBIIUIIOCH HA N YOJOBIK, a 3a Apyruil — Ha 300 vonoBik. [Ipu npomy 3a meprmii
PIK KITBKICTh y4yacHUKIB 30utblmiack Ha 300%, a 3a npyruit — Ha N%. 3’scyiiTe
KUTBKICTh YYaCHHMKIB KOHKYpCY? BiamoBiae oOIpyHTYHTE.

3. Tpuxyrauk ABC, AB>AC Bmnucanuii y koo, Oicektpuca ZBAC
nepetuHae ctopony BC TpukytHuka B Toumi K, a ommcane xono — y Touii M.
Cepenns miniss AABC, mo mapanensHa croponi AB, mepermnae AM y Ttoumi O,
npsima CO mepetunae npsimy AB y Toutti N. JloBeniTe, 1110 HABKOJIO YOTUPUKYTHUKA
BNKM wmosxHa onucaTtu Koio.

4. Yuutenb QI3KyJIbTypH IUJIaHYE MPOBECTH (PYTOONBHUI TYpHIp MDK 8
HMIKUJTBHUMUA KOMaHaaMu B 7 TypiB. IIpoTsrom oIHOro Typy KOXKHa KOMaHJia rpae
PIBHO 3 OJIHIEIO IHIIOK KOMaHO0M0. 3a TYpHIp KOXKHA Mapa KOMaH][ Ma€ 3irpaTu Mix
co0010 PIBHO OJIMH pa3. SKIO BUMTEIH MPOBIB 6 TypIB TakK, 110 KOAHA Mapa KOMaH]I
HE 3ycTplyayiacs ABI4i, 44 OOOB’SI3KOBO BIH 3MOKE€ IPOBECTH OCTaHHIA Typ, HE
NOPYIIMBIIN Li€] YMOBHU?

5. Kinpka nyr xoma mnodapboBaHo B xoBTHUH Komip. Cyma JOBXKUH
nodapOoBaHMX AYT MEHINA JOBXHUHHU MiBKoia. JloBeaiTh, 10 iCHYE aiaMeTp, oOuIBa
KIHIIl IKOTO He o apOoBaHi.

6. 3’scyiiTe, M icCHye Ha JeKapTOBiA muionuHI onykiauil 2023-KyTHUK 13
BEepIIMHAMH B TOUYKaX, OOMABI KOOPJAMHATH SKUX € I[IJIMMU YHUCIaMH, TaKWH, M0
JIOBKMHH BCIX MOr0 CTOPiH pPiBHI?

Ha BuxoHanHs1 poOOTH BIABOAUTHCS 4 TONUHA
KoxxHa 3a1a4a o1iHIO€ThCA B 7 OaITiB
Buxopucranss iupoBUX MPUCTPOIB HE JO3BOJIAETHCS



3aBaaHHA

II etany BeceykpaiHCbKOI YYHIBCHKOI OJIIMITIAAN 3 MATEMATHKH
2023-2024 n.p.

11 kaac

1. Yuceno 2923 i 6v. 3’ scyil 6
. HCHOW 3aIIMCAHC y BUTIJIA A1 JCCATKOBOI'O ,ZIpO y HCYI/ITG, KOO y,ue

yeTBepTa Iudpa 3 KiHI B 11boro yncia? BinnoBias oOrpyHTYHTE.
2. Ycepenuni TpukytHuka ABC BuGpanu Touky M, a Ha croponi BC — Touky
K takum umbaoMm, mo MK || AB. Komo, mo mpoxoauts uepe3 touku M, K, C,

Bapyre nepetuHae cropoHy AC y Toumi N; Koo, 10 NPOXOIUTH Yepe3 TOUKU
M, N, A, Bapyre nepetunae cropony AB y touri Q. Josenits, mo BM = KQ.

3. VYuutenbp Oi3KyabTypu IUTaHye TpoBecTd (yTOOJBHUN TYpHIp MIX
8 MIKUIBHUMHU KOMaHJaMu B 7 TypiB. [IpoTsirom ogHoro Typy KOXKHa KOMaHja Irpae
PIBHO 3 OJIHIEIO 1HIIOK KOMaHOK0. 3a TYpHIp KOXKHA Mapa KOMaH][ Ma€ 3irpaTu Mix
co0010 PIBHO OJIMH pa3. SIKII0 BUMTENb MPOBIB 5 TYpiB Tak, IO XKOJHA Napa KOMaH[
HE 3ycTplyayiacs [BI4i, 44 OOOB’SI3KOBO BIH 3MOKE€ IMPOBECTH WIE JBa TYpH, HE
NOPYIIMBIIH LIi€] YMOBHU?

4. Kinbka npyr koma mnodapOoBaHo B xoBTUWA Koaip. CyMa JOBXHH
nodapOoBaHMX AYT MEHINA JOBXKHUHHU MiBKoia. JloBeaiTh, 110 iICHYE aiaMeTp, oOuIBa
KIHIIl IKOTO He TmodapOoBaHi.

5. 3’scyiite, yM ICHye Ha JekapToBid muiomuHl omykinit 2023-KyTHUK 3
BEpIIMHAMHU Yy TOYKaxX, OOMIABI KOOPAWHATH SKUX € IUTMMH YUCIaMH, TaKHH, 10
JIOBKWHHU YCIX HOTO CTOPIH PiBHI?

6. ObumcmiTh 3HaYeHHA BHpasy [2023+J2023+J2023+...+ o5 Ae

2023 kopel{is

CUMBOJIOM [X] MO3HaYaeThCs HAUOLIBIIE I[iJIe YKCITO, [0 MEHIIIE a00 PiBHE X.

Ha BuxoHanHs poOOTH BIABOAUTHCS 4 TONUHA
Kosxna 3amaya oniHroerscs B 7 0aiB
Buxopucranas mudpoBUX MPUCTPOIB HE TO3BOJIIETHCS



